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1...SET SPEEDS OF DRIVE SOURCES AT SAME VALUE 
2...TRAIL FORMING 

3...MEASURE DELAY OF EACH DRIVE SOURCE n . 

FIND MAXIMUM VALUE «n OF DELAY FOR EACH DRIVE SOURCE n. AND DELAY 
flmto THAT IS SMALLEST OF *n S 

5. .FIND COMPENSATION INCREMENT AVn IN SPEED OF DRIVE SOURCE n 

ACCORDING TO £n— tfmfa 

6...IS DRIVE SPEED TARGET SPEED? 

7...SET SPEED OF EACH DRIVE SOURCE n AT V ♦ A V n ♦ A V 
B...SET SPEED OF EACH DRfVE SOURCE n AT V + A V n 
9...IS DRIVE SPEED TARGET SPEEO? 
10...SET SPEED OF EACH DRIVE SOURCE n AT V * AV 

12 ...FIND COMPENSATION INCREMENT AVn IN SPEED OF DRIVE SOURCE fl 
ACCORDING TO An— 6 ofc<FINE ADJUSTMENT) 
13...TR1AL FORMING 

14. ..MEASURE DELAY OF EACH DRIVE SOURCE 0. 

FIND MAXIMUM VALUE dn OF DELAY FOR EACH DRIVE SOURCE n. AND DELAY 
08* THAT IS SMALLEST OF «n"S 
15...PRODUCTI0N FORMING 



(57) Abstract: A press forming method is disclosed, wherein press form- 
ing can be effected at high speed while maintaining the horizontal state of 
a slide plate in press-forming work by a press machine. A press machine is 
used in which the slide plate is pressed by a plurality of servomotor drive 
sources. In trial forming, the slide plate is sufficiently slowly moved to mea- 
sure the delay of each drive source. According to the magnitude of the delay 
of each drive source or according to the difference between the trial forming 
speed and the production forming speed, the respective speeds of the drive 
sources are corrected, and trail forming is repeated on the basis of the cor- 
rected speed to derive conditions that enable press forming at high forming 
speed suitable for mass production while maintaining the horizontal state of 
the slide plate to the extent of ensuring sufficient product accuracy. 



WO 2004/037530 Al 1 1! Ill II II M 



WO 2004/037530 ^^CT/JP2003/0 12939 

m 



mmmt vxy--7$*~-? &m^z> mmmxi^m-r^m^x^x^—^ 

i 



WO 2004/037530 ^PCT/JP2003/012939 

o {K^/J^v^^lc^ &Mtf>tg«£r±Cftv^ N "ttiX'-bV-ftDrftMmm 
&&T£&ZZ.b&hZ B 



f$m&x* s^^^iftta zbttsmt ltvn<5o 

&7£i,xz:<Dm&xi7-?&&ftj$,mv^ 
(Dmtimmmmb^ 

2 



WO 2004/037530 ^^CT/JP2003/0 12939 

is 

3 



WO 2004/037530 ^^CT/JP2003/012939 

mmm(omtibmmmtib(Dm^m^xmmmmM<Dmm(Dm^mm^^^ 
^xm^mv &mmM<Dmtibmmmthb<Dm&mr.<Dffife(Dm£ v t>/h^ 

&mmm<Dm*ibmmmfob<Dmiftm—<Dmfe<Dm£ v %/h$v^^c^^tL« 

mi m±s *%%mKm^z>^ b&x*£ z-^uxmnjEmmxhSo 
m2mn, mi @©/^i^±ii^©- nztyvx^x^-r^mmxh 

i m bm 2m b *&mvx*&mKm^z> ^ b <dxz u *mv>--M 
*mwirz> 0 mi mte^is^mniEmmx, mzmn^v^uxmv^mxh 

4 



WO 2004/037530 ^^CT/JP2003/012939 

1 Oi&Sjfc®±fc@;£&;h,TV>T N T§P^^(-3iT e>n/c3c&2 Otiot 
_hg|$3^M£3 O^f^nTV^o 0 £_LgB^33Mg3 0 <DfflK3d& 

(_L3!) 8 2^5^19 ft-tffenT&t? , rn&M&Si©Mfc^;ttfft/*^K& 

-LgB^^^ 3 0 \Z itmWiM 6 0 a , 60b, 6 0 c, 6 0dtUtt-^- 

lR]tMr^TV^Sig»|ft 6 1 a , 6 1b, 6 1c, 6 1 d tt±^^t«p*R 3 0 fcffl ft 
fettfcii?LSriioT^7-r K^4 0(7)_h®-T?^-#-a-g|56 2 a , 6 2 b, 6 2 c, 
6 2 d £#<g-UTV*S e mWj$k<Dk n ^td^^L^sJ? — /UteCasfrtffenTV^, 

1t^:OMtJjM6 0 a , 6 0 b, 6 0 c, 6 0 d K <£ 5 * 9>f Kft^flDjiP UJEE^J 
^, *^>r K®^¥®4^^*nJEEUT, *7-r K*J:Ki*&«jER:$M&**-S J; 5 Kirn 

kiEi&» s @Eg£nTv^r taw* uv> 0 *fc, rne>©if— *K»as 

##^§B6 2a, 6 2 b, 6 2 c, 6 2 d 2 Etf>¥®l2ia»fc9§ £> J&>fc J: 5 

fc/£^rao^^K^fre>nTv^ 0 ^iT»S6 2a, 6 2b, 62 

c, 6 2dOi6<t|j:««^5 0a, 5 0 b, 5 0 c, 5 0 d aSffctf fen 
TV^ 0 ^{£$!^^5 0a, 5 0 b, 5 0 c, 5 0 d i tTl^@SO#lt btb 

Kfre>nfc«B$&^y 2 £ &^1rZ> h<D*m^Z> n £ #s-e 

#5 0 S^UfcJ&M;*^— /V5 l fcifcf UT, m^-ti/f-— 5 2 £r*g*M£lb£i3:5 

5 



WO 2004/037530 ^^CT/JP2003/0 12939 

5%tf>£JlV^;i £ *>-et £„ »«5 0a, 50b, 50c. 50d©i 
^^/V5 1 teS^i^- h 7 OKHfc^ttttb^TV^. ^SiJ^^^-fe 
Vf--5 2 te&%k&U6 2 a . 6 2 b, 6 2 c. 6 2 d 9 tttt b ^fc^ft 5 

< InllMittfc'&i^HTV^o ^(Ot^K, ^7^K^4 0^if)||6 0a, 6 
Ob, 6 0 c, 6 0 d^oTf&fb^iirbfrfci: ftfcU 36^91 36# 5 0 a, 5 0 

b. 5 0 c. 5 0 d}aot^MS©»ISt5I k&tZZo 
mm^^~ b 7 0tt»lH-CttJit»X»*3 0^T^fM£*5^Ti*:tte>;ft. 

^2 0^^^^^T©^$tbTV>5 ^ ^ 'blSl. #^»#6 1 a, 6 1b. 6 1 

c. 6 1 d^ai$^^TV^5$|5^•^«^-^•^^fe^^^Ufca?L7 l 

\Z)&CXAJjirZ> 0 fW¥t9 2HCPU^f LTfe!), OT^IS: 9 2 ^fe-f ^ 
?~7~ — *9 4*frVXmW}in^&-t — -tf^ — ?mW}M6 0 6 0 b. 6 0 
c. 6 0 dl^P)tbt, #IiI?rIlUtMt5o ffl^5 0a, 5 0 
b. 5 0 c. 5 0 difrb*?^ YWL^^Lm^Um^Wt^ 2 KmtbtlZo 

ft?o mW)M6 Oa. 60b. 60c. 60d 4 K^tf>ffit J^^feX/h £ 

o 

^x^mmm^mrir^mm^m^m^Lt^^ y-f&j&m-tzz.tfcx^ 
x*y^ b*m^frvtttfbtix^z&mW)mAzffimftftmirz>(Dx^ ^<D^m<^> 

6 



WO 2004/037530 ^PCT/JP2003/012939 

<5 o 

WKl*3tt5*WSbaR6 0 a , 6 0 b, 6 0 c. 6 0 d ©aSffc<D*t?3*3Etfc3&> £><£>5g 
M5^5 0ic:^i-«fc 5*t>©T*feofctt5, 31 5 HIT?, Ifcttttft^&flfc. 

^i~o wO0!I-Cr4lg»Jg6 0 a OiS^5a ^flr^/hS < , K»JR6 0 60 c 
<DmM**:%^ 0 fOFWGL lm-i (Ob u5-eifljS6 0 b , 60c, 6 0d^I 

6 o a (D&tiLfahmhVjib, m^ms. i m <d b sx&mwjMcomth&M:* 

fcfcD, Jf^te lm+i (Db^Z-vmcWtiLbteZo ^r-CIIi^fs/ysTH: 
lESbM 60a. 60b, 60c, 60d -^n-^tV^ft^iitLSr 5 n (n: a, b, c, d 

) b&< 0 ^thb<omw*m<D5%<Dib%mWiM*^mwiMbWT*. mmmmm 

7 



WO 2004/037530 ^VCT/JP2003/012939 

^ KSaHStrfFSSMfiJ: t) fc^^T/h^n £^:££*lT, ^©*U»r&$tW:jI*i/ 

o ^mW}Un<Dmm±<Dm^^^ib<Dmfi^>M±8n (n-.a, b, c , <d ^ti^ti 

iK®J$|6 0b, 6 0 c, 6 0 d©t^ltlfi^ 5 c, 6 d £ gSpjgfrv 5 min t <D 

■Xmn 6 n ^2p5i*i, 5 mm iOflCJgCt, #lg«J^ n Oll^lllt, 51 
tbOH«r^<-r «fc 5 b , 8 c, 5 a © 5 *>f ^Iti^f 5 @ ic^t^O 

<fc 5 fcmW}M6 0 c K^CTWct-r^ mWiM6 0 c <£>5£^£r^»J$l 6 0 a 
©5S^±«9t>> A V c £?tt5£< -*-5jI&!?#S>5. m'AV t (Wl6 0 c©i 
«*|^^i-^c MftK6 Ob, 60 d*;ft^*b©3g&tf>*&«it$H4A Ve • (5b 
- 5 min) / ( 5 c - 6 min) , A V c • ( 5 a- 5 min) / ( 5 e - 5 min) t Lt* 

^^ms^t, mwiM^ti^Mmmnffifcrnft & v a (n: b, c , d) 

, Pn) ffeSo n OaItt5nd s Klbai6 0 a^ainfiinin fclUfcte&S 

8 



WO 2004/037530 ^ FCT/JP2003/012939 

x 5n- 6 min= O^fSttt, f (V n , Pn) =f (V«, Pa) 
Pa ttflZSbag6 0 a |Cf^fflUTVN5Wmti-5) ftOt?, $;#©&J£|5t{- 
*5tf3Mj$i6 0 a N 6 0 b. 6 0 c, 6 0 d i^^ffitSflPa *5 i^Pn ( 
n: b, c, d) ^ffei^UT*3<ri:t\ Mb* n fc-*-<&»&Vnfc#*>a 
i^Stt So - <0 <fc 5 iaT*J6tllV B telgliJiK 6 0 a ©31ft V a 

o 

^7 5/^6X11 #K»«©&ft###j*^tw*5ttS B«3Sftd»if 5 J^Sr^Jfe 
W5„ #Jjgtb«offilBWtf^i^03Sftfc*#^i^©B«S3Sft fco^* s 0f 

tt. PtI5tft^a£^tf-5fc£>^ 3tftit5xAV' **fe-C#K»i*©aftH:3Sft 
i##AV' &DUZ-2> 0 ^f5//7 fc^LTV^i 9 {31. #|gib^ n ©31ftte, 
V (IWflHlUfT^NPOaft) +AV„ + AV (itftif#) bteZ> 

o 

^7 i 5/^'6-r*f4iEI|j^i--<T^oV^T*J^^i-S^^^^< s 5 1 

fig ( c o v > r ¥U ^ £r U T •£ © £ o T i~ ^ T co IS » © ft Si ft it # A V ' 

t>©«5iftaM^3Bv<* 3iftSr^Ei-5/v— ^tr^^v^^MUHJ^i: 

T% £#©IBtb}!I5ift&J: 93i< IKaSfcll^tSr 5„ 

t5i, i^fttH^^liI^^5Sft^©^©l/ / 3mft^lS:^i-S<^^v^ 0 fe 

x h7^/«4t5 - btf&z>(Dx^ mwiftifchz^n^^ -> 3 ^x5i 

^f«^6tofij)ii!:j:oT, is»jm© Miut*;tT^B*©^ft t *mmm<D 
@^5£ft£©iii&s]^3ift^rtT*fc*btf, ^fs/T's ^3iA/-ev>5 0 

9 



WO 2004/037530 ^»CT/JP2003/012939 

(n: a, b, c, d) <D\<^-?frbh&, 8 min t <D^xm~ (Dffi fe<DW. a 1 <£ 9 

i&V>Z>*'ryZf5 t . Sifi*i#A V' Sr^&T, XTy7°7, 8, 1 0 

10 



WO 2004/037530 ^^CT/JP2003/0 12939 

2 x'\^mmm<Dmn bmmmti b (Dm^zxmmmfDmm^^^mmm^- 
5£tfM6a2 J; V) ^/h£v^|igC(i:&;ft,k£, 1 5 l^m/vX? — 7 £>3;#j?5c 



WO 2004/037530 



'CT/JP2003/012939 



fevx*:<Dm&x7~-?&& t ?ff8 l mv, 

12 



WO 2004/037530 ^^CT/JP2003/0 12939 

««*8 # t mmm & t -?mi£ u & ass -e ss 17 - ^ ©wfr^ * fr v ^ % 

s mmw,(Dmmmf^^<Dm^bnm^b(Dmm^mm^n^<>tch 

X 

13 



WO 2004/037530 ^^CT/JP2003/012939 



14 




1/5 




2/5 



WO 2004/037530 



CT/JP2003/012939 



3 m 



'91 





\ 










> 






I 



92 



-93 



94 



I 

x 
I 



>■ HEW 3160a 



^&}S!l5iSg50a 



Kfl&flUSOb 



&{&£l£«50b 



BS&£60d 



ittaUESSOd 



3/5 



WO 2004/037530 



CT/JP2003/012939 



4 H 



h tic be > ^ 



I 




<5 n — 5 min lZ B C T M Wi Mn 



yes 




V + AVn+AV (ClS^ 



V + A VnlCig^ 



ru 8 




V + AV IC 




15 



(5n— SminlClS CXmm'Mn 

(til) 



mm 



I 




Hl!llinSa>jI*i<0S:*:fii Sru 



4/5 




5/5 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/12939 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 B30B15/14, B30B15/24 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B30B15/14, B30B15/24 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kbkai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 1240999 A (INSTITUTE OF TECHNOLOGY PRECISION 
ELECTRICAL DISCHARGE WORK'S) , 
18 September, 2002 (18.09.02), 
Full text; Figs. 1 to 18 
& JP 2002-263900 A 

JP 2000-79500 A (Yamada Dobby Co., Ltd.), 
21 March, 2000 (21.03.00), 
Full text 
(Family: none) 

JP 10-277791 A (Komatsu Ltd., Komatsu Industries 
Corp . ) , 

20 October, 1998 (20.10.98), 
Full text 
(Family: none) 



1-5 



1-5 



1-5 



[~X~| Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A w document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



"T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"&" document member of the same patent family 



Date of the actual completion of the international search 
06 January, 2004 (06.01.04) 


Date of mailing of the international search report 

20 January, 2004 (20.01.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCI7ISA/210 (second sheeO (Julv 1998^ 



INTERNATT 



SEARCH REPORT 



International application No. 

PCT/JP03/12939 



C (Oratinuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2000-15341 A (Komatsu Ltd.), 
18 January, 2000 (18.01.00), 
Full text 
(Family: none) 



1-5 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/12939 



Claim 1 is such that 

•concerning the process for adjusting delay between drive sources 
to adjust the speed of each drive source by finding an increment in the 
speed of each drive source so as to make the difference in delay from 
indicated displacement between drive sources either smaller than or equal 
to a predetermined value > it is not specified how to find an increment 
in the speed of each drive source and adjust the speed of each drive 
source; 

•since trial forming of work, the process for adjusting delay between 
drive sources, the process in which drive speed increases, and the 
production forming are not specified as to how they are related in the 
press forming process, the claim includes a wide range of matter. 

On the other hand, the aforesaid 2 points are disclosed in the sense 
of PCT Art. 5, and what is substantiated by the disclosure of the 
specification in the sense of PCT Art. 6 is only the matter- specified 
in Claim 2 . 

Accordingly, the search of Claim 1 has been made as to the point of 
finding an increment in the speed of each drive source to adjust the 
speed of each drive source, in connection with adjustment of delay between 
drive sources, drive speed increase, and production forming, on the basis 
of the matter in a range disclosed in the sense of PCT Art. 5 and 
substantiated by the disclosure of the specification in the sense of 
PCT Art. 6, that is, on the basis of the matter specified by Claim 2. 



Form PCI7ISAy210 (extra sheet) (July 1998) 



BBKffllt** PCT/JP03/1 2 9 3 9 



a. &m<Dm-fz>ftm<o&m. (samvum (ipo ) 

Int. Cl 7 B30B15/14 , B30B15/24 



B. 



WftfTofc«/M»»» (BMEtifflF£S[ (IPC) ) 
Int. Cl 7 B30B15/14 , B30B15/24 



H4:BiaUS9r&&* 1 922-1 996f 

B#ffl<kBB*ffl$T3i£<&# 1 97 1-2004f 

B#B£UB$r££&33R 1 996-2004f 

S*ISMAi»%&« 1 994-2004^ 



JBRWBtt-ettfflUfc^f— ^ (x— *<£>£f^ flMcfcHSJB UfcJHH) 



EP 1240999 A (INSTITUTE OF TECHNOLOGY PRECISION ELECTRICAL 
DISCHARGE WORK' S) 2002. 09. 18, £3t, I&1-180 
& JP 2002-263900 A 

JP 2000-79500 A(8s*£fttaJHrf-) 2000.03.21, 

JP 10-277791 A(«c^f%bJ^$*fm,3^«M*j*^tfc) 
1998. 10. 20, -£X OrVhft U 



1-5 



1-5 



1-5 



TEj BBIRWBlB«r©Wll*fettW«F"^*>***» HI&liSJSB 
OS* 

roj nW::J:5BS«, 



i^jrrs t> ©-craft < „ 3&w©jBtaxtt«tt 

* o T JS^ttdS ft V % t n 7L b tl 5 t> © 

r&j ^fyh77 5 y— 3:8* 



92e«r^T l/fc B 



0 6. 0 1. 04 



BMM&HK&B 20. 1. 20 04 



B#H#fFJf (I SA/J P) 
§|5{g#-^- 100-8915 
JfcK» a Ftt ffl HBtf «ETI4f 3t 



03-3581-1101 



3 P 9 4 3 1 



3 3 6 2 



iSPCT/ISA/2 10 (12^) (1 9 98¥7^) 



RttiJK#-9 PCT/JP0 3/1 2 9 39 



c m%) 



A 



JP 2000-15341 A(«^ftfc/J^«fTO) 2000.01.18, 
£3t (77^9-* U 



1-5 



iSPCT/ISA/2 10 (»2^<-^0«#) (1 9 9 8^7^) 



UJK&-9- PCT/JP03/1 2939 



JS^B ft t> © Sr-a^t" 6 o 

©S^c*5V^-CM^$tt, PCTi6 *©**m*5VNTM3W»oW*fc J: 5 k*i<-cv> 



«PCT/ISA/2 10 OGa^-S^) (1 9 98*7^) 



